In this study, in consultation with 2690 households from the provincial centers of Turkey, socio-demographic and economic factors affecting red and chicken meat, and egg expenditures were determined. Although there are various demand models that can be used for this purpose, the Ideal Demand System (LA/AIDS) that is widely used in the literature, was utilized for the study analysis. In this model, it was determined that the gender, education level, income and birthplace of consumers were significant in determining veal and beef demand. No variable apart from being born in an urban area was adequately effective in determining the consumption of mutton in terms of socio-demographic variables. Chicken meat had the highest expenditure elasticity (0.9394), followed by veal and beef (0.8691), eggs (0.8528) and mutton (0.7415). When examining the cross-price elasticities for veal and beef, goat meat was estimated to have a negative value (complementary goods) and other product groups were found to have a positive value (competing goods).
INTRODUCTION
The ultimate aim of economic policies is to increase the economic welfare of all individuals and classes in society.
The most important way to analyze the changes occurring in the welfare levels of individuals and social classes when the economy grows is to monitor the change in the distribution of income and consumption. Although increases in the rate of growth and per capita income provide a general sense of the changes in welfare, data about the distribution of income, consumption and poverty are the main indicators of the distribution of welfare increases that occur during the growth process for social classes and individuals (Caliskan, 2010) . According to the Turkish Statistical Institute's different year and different survey data, Turkey achieved a growth rate of 6.2% in 2002 but this rate declined to 2.9% in 2014. The average growth rate in Turkey from 2002 to 2014 was 4.93%. Economic growth simultaneously led to an increase in per capita income as well. Per capita income has increased at a fast rate, as it was $3.492 in 2002 and $10,444 in 2008 . After 2008 was no significant increase in per capita income. In 2014, per capita income was $10,404 in Turkey (Turkish Statistical Institute, 2015) . Considering the developments in per capita income, it could be argued that Turkey has fallen into a "middle-income trap" in the last 7 years. These changes in growth rate and income led to significant changes in consumers' consumption structure and consumption amounts. The per capita consumption of animal products is considered a significant criterion for comparing countries' levels of development (Sariozkan et al., 2007) . Red meat, that plays an important role in providing animal-originated nutrients in terms of nutrition, is an indispensable food product for human health as well as a rich source of protein. While red meat consumption per capita in Turkey (veal, beef, sheep and goats) was 13.6 kg in 2014, it was 18 kg in the EU, 37 kg in the US, 41 kg in Brazil and 15 kg in Russia Beef and veal consumption in Turkey was 8.7 kg in 2010. However, it increased to 11.8 kg (an increase of 36%) by 2014. Sheep and goat meat consumption is between 1.5 and 2 kg, although it varies by year (Gul and Uzun, 2014) . Chicken meat is one of the most important sources of animal protein that needs to be consumed for physical and mental development for a healthy and balanced diet (Inci et al., 2014) . According to data from the World Agricultural Outlook 2015 published by the OECD-FAO, average chicken meat is consumed per person annually as follows: 43.2 kg in the US, 18.1 kg in the EU, 30.1 kg in Canada, 10.1 kg in China and 22.9 kg in Russia. In Turkey, chicken meat consumption (19.3 kg) is more than the average consumption in the EU (OECD, 2015) . Annual average chicken egg is consumed per person annually as follows: 352 pieces in the Mexico, 343 pieces in the Malaysia, 329 pieces in the Japan, 285 pieces in the Russia. In Turkey egg consumption 197 pieces and Per capita Egg Consumption is the nineteenth rank in the world (YUMBIR, 2016) . The estimation of demand systems for food has gained considerable research interest because of its elasticities and its roles in predicting marketing decisions and policy. For example, different models can use these elasticities in order model. In the calculation of agricultural subsidies, the impacts of regional trade agreements on the policy changes on the local consumer market, determination of import customs tariffs etc. Producer organizations, government and marketers can use this information to make informed strategic decisions. In this study, the annual consumption demand for red meat for households in Turkey is estimate by considering sociodemographic characteristics as well as economic characteristics, such as income and the price of meat. Although there are numerous demand models that could be used for this purpose (Jensen and Manrique, 1998; Maynard and Liu, 1999; Rougier, 1997) , the Almost Ideal Demand System (LA/AIDS) used in linear form and widely used in the literature is a flexible function (Deaton and Muellbauer, 1980) .
MATERIALS AND METHODS
The main material of the study was provided by survey data obtained through one-on-one interview with the consumers from 12 provincial centers representing each region in Nomenclature of Territorial Units for Statistics (NUTS) Level 1 areas in Turkey. The 2014 population data from the Turkey Statistical Institute form a basis for the analysis of the provinces. The province with the highest number of individuals age 15 and over in NUTS Level 1 regions was included in the study. The proportional sample size formula was used to determine the number of consumers to be interviewed (Newbold, 1995) .
In the above formula, n = sample volume; N = the number of population in the provinces within the scope of the study = Variance. Because it was desired to reach the maximum sample size, the value of p = 0.50 was adopted, which would yield the greatest value in multiplying with p(1-p) and would ensure as large a sample size as possible. Turkey's total population aged 15 and over was 68,833,474 in 2014 (Turkish Statistical Institute, 2015 . The total population aged 15 and over among the 12 provinces in the study area is 31,270,936; this represents 45% of the total country's population. The sample size was found to be 2690 for the 99% confidence interval, with a 2.5 margin of error. Previously determined numbers of questionnaires were proportionately allocated to the provinces. Accordingly, the number of surveys conducted in these provinces are as follows: 1065 in Istanbul, 376 in Ankara, 306 in Izmir, 203 in Bursa, 161 in Antalya, 125 in Gaziantep, 94 in Kayseri, 92 in Samsun, 90 in Balikesir, 69 in Van, 56 in Trabzon and 53 in Erzurum. Survey studies carried out in a simultaneous manner in these provinces took place in provincial centers between October and December 2015. Meat and egg products consumed annually per person were calculated through a household equivalence measure (OECD "Equivalent Scale") of the five different income groups. In this approach, it is accepted that a value of 1 is given for the first member of the household, a value of 0.7 is given for each additional adult, and a value of 0.5 is given for each child. This scale is also called the Oxford Scale, and OECD (1982) stated that this has the ability to be used in countries whose equivalent scales are not developed. Therefore, it is called the old OECD scale (Atkinson et al., 1994) . Almost Ideal Demand System was used to determine each household's annual demand for red meat, chicken meat and egg in Turkey. The fact that the Almost Ideal Demand System (AIDS) is more widespread than other full demand system models is due to the advantages provided by this model in terms of theory and practice. The spending function that AIDS is derived from is flexible and thereby ensures a reasonable approach to a demand function that is virtually unknown. The advantages of the AIDS model are indicated below by Deaton and Muellbauer (1992) and Alston and Chalfant (1993): a) It can demonstrate the aggregated consumer behaviors on a macro or micro level by means of its flexible functional structure. b) It can easily be used in welfare analysis because it is based on the well-defined cost function. c) It enables the inclusion of constraints in the model before easily testing or estimating these constraints because its homogeneity and symmetry constraints are based on estimated coefficients. d) The estimation of the AIDS model and model parameter review are relatively easier compared to those of other models. The stochastic version of the demand function for AIDS budget share is expressed as follows:
Here, for , "i" is the share of meat subgroup in expenditures that have been included in the analysis; for , "j" is the product price; "x" is the total meat expenditure per household; and α, β and γ represent the estimated model parameters. P * is the translog price index and is defined as follows:
The non-linear translog price index function expressed in equation two has been used extensively in applications of the AIDS model (Deaton and Muellbauer, 1980; Moschini and Meilke, 1989; Alston et al., 1994; Rougier, 1997; Jensen and Manrique, 1998; Maynard and Liu, 1999) . Theoretically, the Stone Price Index as defined by (Stone, 1954) has been used in this study instead of the Translog Price Index because the Translog Price Index creates difficulties in estimating the price index as defined above (Green and Alston, 1990) :
In this study, the effects of socio-demographic variables have also been examined. Socio-demographic variables have been included in the model by (Pollak and Wales, 1981) as described below:
=1
Here, D demographic variables express the age of the head of household, education level, and the number of individuals in the household. λ is the estimation coefficient of sociodemographic variables. The AIDS model obtained using the price index of Stone has been defined as "Almost Ideal Demand System in Linear Format (LA / AIDS)", and a LA/AIDS model that also involves the socio-demographic variables has been expressed as follows:
A full-demand system should ensure the collection, symmetry, homogeneity and negativity constraints regarding model parameters. Therefore, constraints defined as follows have been expressed within the model:
) The elasticity formula regarding the LA / AIDS model involve Marshall price elasticity; they have been used in a study by (Green and Alston, 1990) . Own price and cross-price elasticity regarding expenditures are calculated using the following formula:
Own-Price Elasticity (Marshall Elasticity):
Cross-Price Elasticity (Marshall Elasticity):
δ ij = Koroneker Delta i = j ise δ ij = 1 i ≠ j ise δ ij = 0 ′dır (Mutlu, 2007; Wildner and CramonTaubadel, 2000) Hicks' price elasticity = −1 + ( ) − (14) Hicks' cross-price elasticity = ( ) +
If the demographic variables used in the model have a logarithmic structure, it is calculated by the formula. If the demographic variables used in the models have a constant structure, it is calculated by the formula (Tansel, 1986) .
Here, the p value indicates the mean value of the demographic variables used (Yilmaz, 2016) . Due to the use of income elasticity rather than expenditure elasticity in analysis for food policies in particular, income elasticity regarding each livestock product category has been determined by using the expenditure elasticities of animal products obtained from the LA/AIDS model and the total income elasticity of livestock products obtained from the following working-lesser regression model (Armagan and Akbay, 2008) . Wi = δ0 + δ1log (INCOMEi) + εi (16) Here, W i is the proportion of total animal products in the total household income, INCOME is household income and δ0 and δ1 represent the estimated coefficients. The total income elasticity of animal products () is obtained from the following equation.  = 1+ δ1/Wi (17) In the absence of income elasticity of each of the animal product categories, expenditure elasticities derived from equation 11 (I) are obtained by multiplying the total income elasticity of animal products obtained above (Akbay, 2005; Armagan and Akbay, 2008) . i = ei* (18) Because collection and negativity constraints are directly provided by the model in full-demand system models, testing is not conducted for this constraint. However, it is necessary to test the homogeneity and symmetry constraints. Because it is necessary to estimate the parameters of full-demand system equalities in constrained and unconstrained manners, a likelihood ratio test has been used in this study (Aktas and Hatirli, 2010) The situation in which one or more products mentioned in the questionnaire are not consumed in practical demand studies is common. In these cases, the removal of these observations from the data set negatively affects the reliability of the analysed results by causing them to be biased. The Two-step Heckman Approach is usually applied to eliminate this problem (Heien and Wesseils, 1990; Hatirli et al., 2007) . In the first stage of this method, consumer preferences obtained with the questionnaire through the probit method and the possibilities of product consumption or product purchase are determined. This decision-making process constitutes the distribution expressed as follows: if a household consumes the product ZI= 1 and does not consume it, then Zi=0. Independent variables include variables such as product price, total expenditure and demographic features. In the second stage, inverse Mills ratio (λI) values are calculated with the help of a standard normal cumulative distribution function (Φ), and the standard normal probability distribution functions (φ) are estimated and obtained for each product by means of the probit model (Heien and Wesseils, 1990; Green and Alston, 1990; Greene, 2008) . The inverse Mills ratio is also calculated to eliminate the biased selection of observations. Inverse Mills ratios have been included in the demand model as tool variables for each product in the model; they are calculated with the help of equity number 14 using the results obtained from the probit regression model (Aktas and Hatirli, 2010) Therefore, inclusion of a household that never consumes these products within sub-product groups in addition to observations regarding consumers of meat and meat products is ensured as well. By including the inverse Mills ratio in the AIDS model, unbiased results from the models are ensured.
Equity number 5 that was created according to the research objective has been estimated by the Seemingly Unrelated Regression (SUR) method. According to Zellner (1962) , it has been concluded that the use of the SUR method in solving the system equities would be more appropriate. Each of the equities is estimated individually in the SUR estimation method. The obtained residuals are used in estimating the variance-covariance matrix method in a prediction carried out with the generalized least squares method. The most important reason for using this estimation method is that the product categories whose livestock product demands are examined correlate with each other and that each equation is associated with error terms within other equations (Armagan and Akbay, 2008) . In addition, it is also necessary to remove one of the equations from the model when estimating the system equations due to the use of the SUR model. For this purpose, the fisheries consumption category was removed when estimating the system equation. The results were obtained using the LA/AIDS model Eviews 7.2 software package (McKenzie and Takaoka, 2012), which was created according to the scope of this research.
RESULTS AND DISCUSSION
Meat and egg products consumed annually per person were calculated through a household equivalence measure of the five different income groups in the 2690 questionnaires conducted in urban areas throughout Turkey and are shown in Table 1 . The average consumption expenditure of the households surveyed calculated to be 1164.69 TL/Mount "420.47 $/Mount" (Average rate in 2015 is 1 dollar 2.77 TL). It was found that expenditures for meat type's increase in direct proportion to income groups when the results are evaluated overall. Nonetheless, it is clear that there is not a significant difference between expenditures for egg production consumption in terms of income groups.
The LA/AIDS model has been used for the calculation of coefficients and elasticities regarding meat and egg products as noted in the methodology as well. The LA / AIDS model and variables and their definitions used in the associated twostep Heckman model stated in Table 2 . Estimation of LA/AIDS model: In accordance with the data obtained, it was intended to generate a subgroup demand model for meat types and egg. In this regard, the ratio of the total meat and egg expenditure of each product group should be interpreted as dependent variables. The average price range of meat and egg products and the share of meat and eggs among household expenses are given in Table 3 . Seventeen of the 2690 households included in the study stated that they do not consume meat or eggs at all. These households were excluded from the scope of the household analysis, and the demand model was generated encompassing 2673 households. The gender of the head of household; 1 is female, and 0 is male YAS The age of household head (years) KENT Birthplace of the head of household; 1 is urban, and 0 is rural area MS 1 is that the head of household has fixed income (civil servants, worker, pensioners); 0 is the alternative D1_ilk * Education of the head of household; 1 is primary education (primary school and secondary school) and below, and 0 is the other D2_lis to 1 is that the education level of the of head household is high school or equivalent, and 0 is the other D3_ uni 1 is that the education level of the head of household is university and higher levels, and 0 is the other Lambda Inverse mills ratio (calculated through the probit model) *Reference category removed from the model to prevent multiple correlations. (If D2_lise and D3_ uni dummy variables are in the value of zero, educational level of household head will be expressed at the level expressed in D1_ilk dummy variable.) Among the data obtained through the practical demand model, it was evident that instead of favouring all meat and egg products, some of the households prefer only certain meat and egg products depending on the nature of their consumption tendencies or habits, and they direct their spending accordingly. Among these households, 10.86% stated that they do not consume any veal or chicken meat at all, 85.17% of those who participated in the survey were identified as consuming goat meat, 49.81% were determined to not consume mutton, and 2.38% were revealed as not consuming egg products. It is obvious that excluding nonconsumers from the data set of survey observations would result in deviations of the results, which will affect the reliability of the results in a negative way. To eliminate this problem, the results of the probit method, which is known as the first step of Heckman's two-staged approach, are given in Table 4 . Probit models were interpreted as statistically significant for all product groups. Although the interpretation of estimated parameters obtained through the Probit model is normally thought to be necessary, it should be noted that the main point of the LA/AIDS model is to obtain inverse Mills ratios using Probit estimation results. As a result, only coefficients and the level of significance related to the model parameters were given in this section. Two different variations of the SUR model were estimated for LA/AIDS. The first model is classified as homogeneous but non-symmetric, while the second one had homogeneity and symmetry restrictions. The reason for using two models is to determine which of these models is the most effective. Having the least consumption share, the goat meat parameter was excluded from the SUR model and the calculations that were used to ensure homogeneity of the demand model. Coefficients of goat meat were calculated using parameters of four products that were estimated through the SUR model. The coefficients estimated in the first and second LA/AIDS models and the parameters of standard deviation are given in Table 5 and Table 6 . As can be seen in these tables, the R 2 values of both equations appear to be at quite good levels. Although the chicken meat value appears to be a bit small, these values are interpreted as normal in studies and system equations where section data are used. In fact, the system R 2 value was estimated to be 0.8141, which is considered quite high. Alternatively, when the R 2 value of the second model estimation was investigated, it appeared to be very similar to that of the first model. The system R 2 value was estimated to be 0.8145 for the second model. The majority of parameters estimated through the symmetry-restricted model were interpreted as statistically significant compared to the parameters estimated with the non-symmetric constraint model. Therefore, evaluations are carried out through the model with symmetry and homogeneity restrictions. The fact that the parameters of the symmetry-constrained model are found to be statistically significant highlights the fact that meat and egg demand is susceptible to changes that may arise in the demand system. In the second model, it was intended to determine the effects of socio-demographic variables on meat and egg product demand through different factors. It was determined that the effect of demographic variables on the products studied was quite high. Among the socio-demographic variables included in the study, all variables of socio-demographic factors affecting meat and egg demand, except the equivalent criteria of age and household, were found to be significant. When mutton consumption was evaluated, none of the variables except being born in cities was found to be significant enough. Among the factors affecting chicken meat consumption, the equivalent criteria of gender and socio-demographic characteristics of the household and being either a high school or a university graduate were found to be meaningful in their respective order. Egg consumption was observed as having the most meaningful parameters compared to other products, while it was equally meaningful in terms of its sociodemographic characteristics. Although it is evident that the household equivalent criterion refers to the number of family members, it was only found to be meaningful in terms of chicken and meat products. In short, it was identified that as the number of family members increases, the share of these in the expenditure of chicken meat and egg products decreases (negative). When the degree of education was investigated, it was revealed that being a high school or university graduate resulted in a negative tendency in terms of chicken and egg consumption. A negative statistical correlation was found between the age of the head of household and egg demand. The lambda variable, which was included in the model as an inverse Mills variable, was only found to be insignificant for mutton consumption in terms of the products studied. The fact that the inverse Mills ratios were found to be meaningful for other products indicates the need to include this variable in the model. Income and price of products and cross elasticities: Price and expenditure elasticities were interpreted to evaluate the susceptibility of households against income and prices. The 11th, 12th, 13th, 14th and 15th equations given in the methods section of this article were used, and the results estimated are given in Table 7 and Table 8 . The own price elasticities for all groups were found to be statistically significant. Expenditure elasticity was interpreted as significant in terms of the consumption of meat and eggs. In terms of elasticities of demographic variables, the levels of statistical significance are given in Table 9 . Chicken meat had the highest expenditure elasticity, followed by veal and beef (0.8692) and then egg (0.8528) and mutton (0.7415) consumption. If expenditure elasticity is greater than one, these consumer products are considered to be within the category of luxury goods, while they are considered necessity goods if the value is less than one. While luxury goods are products that are not essential but are highly desired, the demand for necessity goods does not decrease although the price increases. In this study, the lowest expenditure elasticity was estimated for goat meat. For all products except goat meat expenditure, the elasticities were estimated to be close to 1. However, it would not necessarily be true to state that the animal products are within the category of essential goods after considering these results. First, in order to determine whether the investigated products can be considered luxury goods or essential goods, it is necessary to identify income elasticity for each category. In this regard, income elasticities were calculated. The income elasticity of meat and egg products was determined to be 0.5067 through the Working-Leser Model. Wi = 0.2972 -0.0295log (INCOMEi)  = 0.5067 (34.2231) (-27.4221) The above equations given in brackets are t statistic values and are identified as statistically significant for both coefficients. Income elasticity was estimated by multiplying the expenditure elasticity given in Table 7 with income elasticity of animal products. As seen in the table, the income elasticity of all meat and egg products was estimated to be less than 0.5, which highlights that these are products with less elastic demand (necessity goods). As seen in Table 7 , the price elasticity of all products except goat meat was estimated to be less than 1, which means that these products have less elastic demand. In the category of goat meat, price elasticity was estimated to be positive, which violates the law of demand. The price of goat meat raises the suspicion of it being a Veblen good. Veblen goods are considered to be a symbol of a buyer's high social status and are also types of products for which demand is proportional to its high price. To evaluate this query, the unrestricted homogeneity of the LA/AIDS model was analysed again, and price elasticity was estimated to have a positive value (1.008). As can also be understood from survey data, though it may not be true to interpret goat meat consumption as a symbol of high social status, consumption tendencies for goat meat are highly dependent on the birthplace of the head of household. Hicksian price elasticities should be considered for crossprice elasticities. In this regard, as shown in Table 8 , crossprice elasticities of the meat and egg expenditure group were estimated through Hicksian price elasticity. As can also be seen in the table, when the cross-price elasticities of veal and beef were investigated, goat meat was estimated to be negative (complementary good), and other product groups were interpreted as positive (competing goods). The same results were estimated for mutton. Negative cross price elasticities were estimated among chicken meat and egg. It can be mentioned that these two products act like complementary goods with each other. Conversely, for chicken and egg, veal, beef and mutton are considered to be competing commodities. The estimates of elasticities are useful in redefining strategies for consumption of meat and would provide insights into policies targeting livestock sector. Thus the study has important implications for policy in the livestock sector and adds to the growing literature on meat demand using LA/AIDS model (Shibia et al., 2017) .
Conclusion:
The consumption expenditure of a household increases in parallel to income groups, where the share of it in the income group relatively decreases. This fact supports the law of Engel stating that as income rises, the proportion of income spent on food falls and the share of it in income relatively decreases. When the consumption amounts of meat and egg products are evaluated in general, it can be true to state that meat production increases in parallel to the amount of income. Conversely, in terms of expenditure tendencies of egg consumption, there are no significant differences among income groups. The effects of socio-demographic variables on meat and egg demand were evaluated, and these variables were interpreted as having a meaningful impact on all products except mutton.
The fact that the price elasticities of all meat and egg products were estimated to be negative and statistically significant highlights the fact that consumers are relatively price sensitive and that price policies implemented nationwide play an important role in determining consumer preferences. In particular, subjects related to identifying consumer preferences on eco-friendly animal products in recent years should be studied in broader terms. To make an assessment of meat and egg production in different income groups in a correct manner, studies that focus on the distribution of consumption expenditure and the factors affecting consumer preferences should be carried out.
